per 



0 ?/V03j 

WORLD INTELLECTUAL PROPERTY ORGANIZATION 
InternstknuU Btmsu 




INTERNATIONAL APPLICATTON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



1 51) International Patent Classification 5 : 
A61M 5/24, 5/19 



Al 



(11) International Publication Number: 
(^International Publication Date: 



WO 91/10460 

25 July 199105.07.91) 



(21) International Application Number: PCT/DK91/00012 

(22) Iiiteraational Filing Date: 18 January 1991 (18.01.91) 



(30) Priority data: 

0178/90 



22 January 1990 C22.01.90) DK 



(71) Applicant (for all designated States except US): NOVO 
1NORDISK A/S pK/DK]; Now Allfe, DK-2880 Bags- 
vaerd(DK). 

(72) Inv e nto r; and 

(75) Inventor/ Applicant (for US only) : BONNICHSEN, Frits 
[DK/DK|; HoejdevcJ 31, DK-3540 Lynge (DK). 

(74)G>mmonRenreseotatbe: NOVO NORDISK A/S; Patent 
Department, Novo Alle, DK-2880 Bagsvaerd (DK). 



(81) Designated States: AT, AT (European patent), AU, BE 
(European patent), BG, BR, CA, CH (European patent^ 
DE (European patent), DK (European patent), ES (Eu- 
ropean patent), FI, FR (European patent), GB (Euro- 
pean patent), GR (European patent), HU, IT (European 
patent), JP, KR, LU (European patent), NL (European 
patent), NO, PL, RO, SE (European patent), SU, US. 



With international search report 



(54) Title: A PROCESS AND APPARATUS FOR MIXING AND INJECTING A MEDICINE 




an 2i w 8 ink 




\ WW 

1 K B 18 



(57) Abstract 

To ensure the most careful mixing of the liquid and the dry phase in a two-compartment carpule (1) this carpulc (1) is 
placed in a housing (17) and secured by mounting a needle (19)- A piston rod (9) may then be passed forward to mix the medi- 
cine, this niixing being obtained by a uniform forwards movement of the piston rod, air in the mixing chamber bang let cot 
through the needle (19). For subsequent setting a dose of the mixed medicine to be injected, the movement of the piston may be 
presetby separating thrwigh a threaded a>im^ 

ment of the piston rod (9) is restricted during the injection and consequently the injected dose is limited. 
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A PROCESS AMD APPARATUS FOR MIXING AND INJECTING A MEDICINE 

The invention concerns a process for mixing a liquid 
and a medicament in a two-compartment carpule after this 
carpule has been positioned in a syringe for dosed injection of 
5 the mixed product, the carpule comprising a front chamber 
containing the medicament and being at its front end delimited 
by a membrane closing the front end of the carpule and being at 
its rear. end closed by a first displaceable piston, and a rear 
chamber containing the liquid and being at its front end 
10 delimited by the first displaceable piston and being at its 
rear end delimited by a second displaceable piston at the rear 
end of the carpule, and a passage between the two chambers, 
which passage may be opened by a joint displacement of the 
first and the second piston and the liquid between them in a 
15 direction towards the front end of the carpule, whereafter a 
further displacement of the second piston presses the liquid 
through the passage for mixing with the medicament. 

The invention further concerns an apparatus which 
allows the performance of this process and which is usable for 
20 subsequent dosed injection of the mixture. 

Processes and apparatus of this kind are particularly 
used for ambulatory treatment as the patient himself can mix 
the medicine before it is injected. 

Particularly by easily decomposable medicine substan- 
25 ces, these may advantageously be packaged in a two-compartment 
* carpule, whereby the shelf life will be extended considerably*^ 
An example of such a medicine may be a freeze-dried 
growth hormone which cannot stand vigorous shaking when mixed, 
and consequently the mixing should take place shortly before 
30 the injection and as carefully as ever possible. 

From the specification of Danish Patent Application 
No. 3679/88 a process for mixing such a medicine and an 
injection device therefor is known. 

The mixing is performed by the rear piston being 
35 moved forwardly in the rear chamber by a screw mechanism 
pressing the liquid-containing phase into the front chamber 
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with the sensitive phase under a relatively high pressure, and 
thus the mixing is carried out under pressure in the closed 
front chamber* 

The spiral movement is performed by rotating a button 
5 at the end of the device by the fingers, which means that the 
spiral movement will take place jerkily. This will inevitably 
disturb the mixing, both as regards shakings and as regards the 
admission of liquid. Furthermore, the mixing takes place under 
pressure as the carpule is sealed by a membrane, which produces 

10 unwanted mixing whirls in the mixture. 

It is the object of the invention to remedy these 
deficiencies and disadvantages of the known methods, which is 
obtained by inserting the carpule in a tubular housing from the 
front end thereof, so that a piston rod mounted in the housing 

15 and being displaceable in the longitudinal direction thereof is 
pressed out through the rear end of the housing by abutting the 
second piston whereupop a screw stopper carrying a needle is 
mounted to secure the carpule in the housing and penetrate the 
membrane, whereafter the piston rod is pressed into the housing 

20 to press the rear piston forwards in a direction towards the 
front end of the carpule until the liquid has been pressed 
through the passage into the front chamber. 

Hereby a particularly careful mixing is obtained r 
primarily as the forward movement of the piston rod will be a 

25 continuous motion, i.e. without breaks when, the piston rod is 
moved forward, e»g» when pushed against a tabletop or the like. 
This method also' provides a better mixing as it is carried out 
at the same time as the pressure is releaved through the needle 
and at constant admission of liquid. Thus, this methods differs 

30 from the methods known in the art by shakings, pressure, and 
unwanted variations in the admission of liquid being totally 
avoided. This provides a hitherto unknown and good shelf life 
of the mixture and thus the optimal treatment. 

As mentioned in claim 3, by providing the piston rod 

35 in a mixing and injecting apparatus with a withdrawal detent 
the risk of unintended inlet of air by withdrawal, e.g. when 
setting the dose, is averted. 
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As mentioned in claim 4, by providing the apparatus 
with a setting mechanism for determining the forward movement 
of the piston rod during injection, an accurate dosing and 
consequently an optimal medical treatment is obtained. 
5 As mentioned in claim 5, by providing the setting 

mechanism with a scale which is set to zero after each injec- 
tion the risk of incorrect dosing will be reduced. 

As mentioned in claim 6, by preventing the piston rod 
from rotating when setting the dose, injection of the exact 
10 amount is insured. 

Finally, as referred to in claim 7, it is appropriate 
to design the withdrawal detent and the coupling as holders 
having arms with teeth engaging backwards facing teeth on the 
piston rod whereby the piston rod on one side is prevented from 
15 being passed backwards when the arms are pressed against the 
piston rod, and on the other side is prevented from being 
rotated when the holders engage longitudinal tracks in the 
piston rod. 

The invention will now be described in further 
20 details with reference to the drawing in which 

Fig. 1 shows a sectional view of an injecting 
apparatus for manual needle insertion, and 
where the mixing is completed and the 
apparatus is ready for setting and. 
25 injection, and 

Fig. 2 shows a sectional view of an injecting 
<-;-:^^m^:-- ^ ~ apparatus 'for automatic needle insertion,"! 

where the mixing is completed too, and 
where the apparatus is ready for setting 
30 and injection. 

On the drawing two embodiments of the apparatus 
according to the invention are shown as examples of preferred 
embodiments. 

Referring to Fig. 1 a so-called manual mixing and 
35 injecting pen will be described in further details below. 

The two-compartment carpule 1 when in its standard 
storing condition is divided into two compartments, the liquid 
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phase being in the rear chamber, and the medicine phase in the 
front chamber. 

The piston 24 is in a position behind the passage 
between the two chambers, and the rear piston 23 is at the rear 
5 of the carpule 1. At its front the carpule is provided with a 
membrane and a holder for the needle 19, which needle is, 
however, usually not mounted until after the carpule has been 
inserted in the house 17 of the pen. 

The house 17 has the form of a tubular case, wherein 
10 the carpule 1 can be inserted from the right in the drawing. 
When the carpule 1 has been inserted it is secured by screwing 
into the house from the front thereof a locking member 16 with 
the needle 19 penetrating the membrane. 

Behind the carpule 1 a thrust collar 3 has been 
15 situated, which thrust collar is provided: with a smaller thrust 
collar which is passed baclcwards into the house when the 
carpule 1 is inserted. 

From the enlarged detail drawing it furthermore 
appears that at its back the house 17 is designed with a case 
20 member 8, wherein a locking device 28 having elastic detent 
arms 4 is mounted. These arms 4 normally extend in. axial 
direction and are at their under side at their ends provided 
with a cogging sloping forwards. 

When during insertion the carpule 1 is pressed 
25 against the thrust collor 3, the arms 4 are pressed downwards, 
when the carpule is : .pressed home, and the teeth pass into a 
barrier mesh with corresponding teeth 25 provided on the outer 
side of a piston rod 9. 

This mesh functions as a oneway detent as the piston 
30 rod 9 will then be forwards slidable, but never backwards, thus 
making suction of air impossible. 

The piston 9 is furthermore prevented from rotating 
about its longitudinal axis, as the arms 4 or the locking 
device 28 functions as a pawl in a longitudinal track 29 in the 
35 piston rod 9, so that the piston rod is made unrotable, which 
is necessary in order to accomplish a setting of the dose by a 
rotational movement. 
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As appears from the drawing, the piston rod 9 
projects over the house 17 and is at its end provided with a 
thread which can be placed inside, as shown, or outside* 

Into this inside thread is screwed a threaded member 
5 26, being at its end fixed to a bottom 20 which extends outside 
in a cap 10, which again runs outside on the case member 8 of 
the house 17. 

The rear of the. case member 8 is provided with a 
click arm 11 which works with inside longitudinal grooves in 

10 the cap 10, and the axial movement of the cap is delimited by 
these grooves, the grooves providing a stop 21 delimiting the 
longitudinal displacement of the cap 10. 

Finally, a scale 7 actuated by a circumferential 
spring 12 is mounted, so that when setting the dose by rotating 

15 the cap 10, 20, the scale 7 may be detained against a non- 
shown stop. The scale is released when pulling back the cap, 
whereby the spring turns the scale to its initial position. 

The dosing is set by rotating the cap and is marked 
by the number of clicks from the click arm 11, thus unscrewing 

20 the cap 20 from the piston rod 9. At the same time the scale 
is rotated in such a way that the dose may be read as compared 
to a zero on the house 17. Then the injection is carried out by 
pressing forward the cap 20 until the injection is finished, 
i.e. when the cap 20 abuts on the case 8.' Hereafter the cap 10 

25 is passed back zeroing the scale 7, and a new dose may be set 
and injected. 

she- scale further has a stop 22 on the case S naking 
it possible to limit the movement and thereby the set dose, the 
movement of the case 8 in the longitudinal direction being 
30 limited. 

On Fig. 2 is shown an example of an embodiment where 
the apparatus is also provided with a spring-driven needle 
insertion device. 

In the house 17 there is also a chamber for the 
35 carpule 1, so that it can be inserted from the end and thus 
influence the thrust collar 3 which again will actuate the 
detent arms 4 to be thrown into mesh with the teeth 25 of the 
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The mixing is performed by screwing the cap 10 down 
against the end of the piston rod as shown in the drawing, and 
by holding the pen in a vertical position and placing the cap 
in abutment against e.g. a table top the cap may be pressed 
5 gently inwardly until it is flush with the house. The mixing is 
now finished, the pistons 23, 24 being situated abreast of the 
passage as shown in the drawing. 

Referring to Fig. 2, the injection will now be 

explained. 

10 A cap 18 protecting the needle 19 is pressed inwards. 

Hereby the spring 14 is compressed and the hook 5 engages the 
locking member 6. At the same time the cap 10 engages the scale 
7 and a presetting may be performed by rotating the cap 
relative to the piston rod 9. During this rotation the ball 
15 lock 11 clicks into the grooves on the cap 10,- so that the 
spring 12 cannot rotate back the cap and the scale. The number 
of clicks indicates the set dose. 

The cap is screwed outwards by the setting and is 
separated from the piston rod 9 which is clutched by the 
20 coupling 3, 4 and 28, 29. 

Hereafter the cap 18 may be removed and a space 
member 2 may be placed against the skin whereupon the release 
button 13 may be actuated. 

The hook 5 will be released and the spring 14 will ; 
25 draw the unit and the hook with it down to a stop 27. The 
needle will now be injected and the cap 10 will be out of 
engagement with the scale 7 which is set torero *y tl» spring^ 

12. * 

The injection is performed by pressing the cap 10 
30 against the case 8. Hereafter the apparatus and with it the 
needle 19 may be withdrawn from the skin and the cap may be put 
on again, whereupon a compressing of the spring, a setting, and 
an injection may be performed anew. 

When the carpule 1 is empty , a normal presetting is 
35 performed by rotating the cap 10, and the locking member 16 is 
removed by being screwed out. Hereafter the cap 10 is pressed 
forwards whereby a stop (not shown) on the piston rod 9 and/or 
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the compression spring 33 will affect the ring 3 forwards 
whereby the arms 4 are coupled free and the carpule may be 
drawn out. Hereafter a new carpule may be mounted and the 
mixing may be performed again as described. 

The method performed by the apparatus of Fig. 1 is in 
principle identic to the one shown in Pig. 2, but the cap is 
divided into two, the button 20 being screwed against the 
piston rod 9 before the mixing. 

By the method and the apparatus according to the 
invention the most careful mixing is obtained and the dosing is 
extremely exact, the optimal medical effect being ensured. 
Especially by sensitive and expensive hormone preparations this 
is of decisive importance to the result of the treatment. 
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CLAIMS 

1. A method for mixing a liquid and a medicament in 
a two-compartment carpule after this carpule has been positio- 
ned in a syringe for dosed injection of the mixed product, the 

5 carpule comprising a front chamber containing the medicament 
and being at its front end delimited by a membrane closing the 
front end of the carpule and being at its rear end closed by a 
first displaceable piston, and a rear chamber containing the 
liquid and being at its front end delimited by the first 

10 displaceable piston and being at its rear end delimited by a 
second displaceable piston at the rear end of the carpule, and 
a passage between the two chambers, which passage may be opened 
by a joint displacement of the first and the second piston and 
the liquid between them in a direction toward the- front end of 

15 the carpule, whereafter a further displacement of the second 
piston presses the liquid through the passage for mixing with 
the medicament, characterized in that the carpule is inserted 
in a tubular housing from the front end thereof, so that a 
piston rod mounted in the housing and being displaceable in the 

20 longitudinal direction thereof is pressed out through the rear 
end of the housing by abutting the second piston, whereupon a 
screw stopper carrying a needle is mounted to secure the 
carpule in the housing and penetrate the membrane, whereafter 
the piston rod is pressed into the timiaing to press the rear 

25 piston forwards in a direction towards the front end of the 
carpule unt i l the liquid has been pressed through the passage* 
into the front chamber. 

2. An apparatus for mixing a liquid and a medicament 
according to claim 1 and subsequent injection of the mixture, 

30 characterized in that it comprises a housing which may be 
opened at its front end for inserting a two-compartment carpule 
being closed by a membrane at its front end and by a piston at 
its rear end, a piston rod which is displaceable in its 
longitudinal direction and which is pressed out through the 

35 rear end of the housing when the carpule is inserted and which 
may be passed forwards to actuate the rear piston of the 
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carpule for mixing the medicament and the liquid and for 
subsequent injection of the mixture, when the carpule has been 
secured in the housing by mounting on the front end of the 
housing a screw stopper carrying a needle for penetrating the 
5 membrane of the carpule. 

3. An apparatus according to claim 2, characterized 
in that the piston rod is provided with a withdrawal detent 
being activated when the carpule is inserted in the housing* 

4. Apparatus according to claim 3, characterized in 
10 that by injection the forward movement of the piston rod is 

preset by a pressing part screwed on the rear part of the 
piston rod, so that the distance between the pressing part and 
a stop in the housing can be set by rotation and thereby define 
the movement of the piston rod and thus the dose injected. 
15 5 . An apparatus according to claim 4 , * characterized 

in that the rotation of the pressing part by * setting, may be 
read on a scale, which rotates with the pressing part and is 
set to zero after the injection. 

6. An apparatus according to claim 4, characterized 
20 in that the piston rod is clutched by a coupling during the 

rotation of the pressing part. 

7. Apparatus according to claim 3, 4 and 6, charac- 
terised in that the withdrawal detent and the coupling are 
provided as holders haying arms with teeth engaging backwards ' 

25 facing teeth on the piston rod whereby the piston rod on one 
side is prevented from being passed backwards when the arms are - 
pressed against the piston rod, and on the other side is 
pre ve n te d from being rotated when the holders engage longitudi- 
nal tracks in the piston rod. 
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